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(54) A stripping composition and method of inhibiting etching 



(57) The present invention relates to a stripping 
composition for removing coatings, in particular organic 
coatings, from metal substrates particularly those which 
are easily corroded or damaged. 

More particularly the invention is directed to a meth- 
od of removing an organic coating, in particular paint, 
from a substrate comprising a soft metal eg aluminium, 
magnesium or zinc, which substrate can be easily dam- 
aged or etched by the effect of water and a strong alkali. 

The composition comprises a component which 
penetrates the coating and swells or solubilizes it; a 
strong alkali accelerator which breaks down the coating 
enabling it to be removed and a coupling agent charac- 
terised in that the component which penetrates the coat- 



ing and swells or solubilizes it comprises benzyl alcohol 
and the couplingagent comprises a glycol, a glycol ether 
or mixtures thereof. 

The method comprises stripping a coating from a 
metal substrate in a stripping bath containing water and 
a stripping composition of the invention wherein a silicic 
is introduced into the stripping bath: 

as part of the stripping composition; 

as part of a replenishing composition; 

by addition together with or 

separately from a strong alkali accelerator using a 

dis-solution chamber through which the stripping 

composition is pumped or 

by dissolving it into rinse water so that water which 

is carried back into the bath carries the silicic with it. 
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Description ^ 

The present invention relates to a stripping composition ior removing coalings, in particular organic coatings, from 
metal substrates particularly those which are easily corroded or damaged. 
5 More particularly the invention is directed to a method of removing an organic coating, in particular paint, from a 

substrate comprising a soft metal eg aluminium, magnesium or zinc, which substrate can be easily damaged or etched 
by the effect of water and a strong alkali. 

Over the years a number of stripping compositions have been developed for removing coatings, particularly pol- 
yester and epoxypolyester powder coatings from metal substrates, particularly aluminium and these generally comprise 
10 three components, namely: 

1. a component which penetrates the coating and swells or solubilises it; 

2. an accelerator, typically a strong alkali which acts to break down the organic coating to cause it to be stripped; and 

3. a coupling agent. 

15 

The coupling agent, which is typically an alcohol, brings components f and 2 above together to form a single phase 
stable mixture. 

A traditional stripping composition might comprise, for example, > 50% dichloromethane (the penetrating agent) 
1-5 % sodium hydroxide (the accelerator); and 25-50% methanol (the coupling agent). 
20 More recently, concerns about chlorinated solvents have lead lo alternative penelraling agents, such as N-Melhyl 

2 pyrrolidine (nMP), being used to replace the chlorinated solvents such as dichloromethane. 

A problem associated with stripping organic coatings from substrates comprising aluminium : magnesium or zinc 
is that the substrate is prone to etching if water gets into the stripping bath. Thus in EP 524326 the applicants emphasise 
the importance of keeping the stripping bath substantially free from water (less than 1% by weight). 
25 However, preventing water ingress into a tank can be difficult. For example, water may be carried into the tank 

from wet work stored outside, poorly drained work being returned to the tank after rinsing, splashing from pressure 
rinsing and even leaky premises. When the levels of water increase, there is a tendency for the accelerator, usually 
sodium or potassium hydroxide to etch soft metals. When this happens to partially stripped work, it can give a patchy 
surface which can't always be finished by re-etching. 
30 it is an aim of the present invention to produce new stripping compositions which are less likely to etch or cause 

unsightly spotting to metals, particularly those comprising aluminium, magnesium or zinc. 

Another problem associated with the stripping of components comprising soft metals with strong alkali accelerators 
is that when water gets into the stripping tank in amounts of greater than 1 % by weight, more particularly greater than 
2% by weight the stripping composition has to be replaced if etching is to be prevented. This is very costly. 
25 u is thus a further aim of the present invention to develop a mothod of counteracting the effect of water in the 

stripping composition so that expensive replacement of the stripping composition can be avoided. 

The Applicants have determined that by carefully selecting the coupling agent and/or including a silicic component, 
such as, for example, a silicate or silicic acid, etching is inhibited and the stripping composition is able to tolerate 
substantial amounts of water i.e. over 2% and even exceeding 10% by weight. 
^0 Without wishing to be bound by theory, it is believed that the coupling agent helps partition the water thereby 

preventing the strong alkali localising. 

Where the penetrating agent is benzyl alcohol this may be achieved by using a coupling agent comprising a glycol, 
glycol ether, or mixtures thereof. 

It is believed that the silicic component provides a passive coat preventing the etching action of a water/strong 
45 alkali mix. The later theory is supported by the fact that ihe presenc-3 of a silicic compound in amounts substantially 
greater than 5 % by weight actually prevents the action of the water/strong alkali mix, thus preventing the stripping 
composition functioning effectively. 

According to a first aspect of the piesenl invention there is provided a stripping composition for stripping a coating 
from a metal substrate comprising; a component which penetiates ; he coating and swells or solubilizes it; a strong 
so alkali accelerator which breaks down the coating enabling it to be removed and a coupling agent characterised in that 
the component which penetrates the coating and swells or solubilizes it comprises benzyl alcohol and the coupling 
agent comprises a glycol, a glycol ether or mixtures thereof 

According to a further aspect of the present invention there is provided a stripping composition for stripping a 
coating from a metal substrate comprising a component which pene-rates the coating and swells or solubilises it, an 
55 accelerator which breaks down the coating enabling it to be lemovecl and a silicic component. 

Preferably the silicic component is a silicate or a silicic icid. The silicate may be a natural or man made silicate. 
The preferred silicates are the metasilicates, more preferably still sodium metasilicate : 

More preferably the silicic component is present in an amount of 0.1 to 5.0%. more preferably still 0.5 to 2.0% by 
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weight of the composition. 

The component which penetrates the coating can be any suitable component or mixture of components and in- 
cludes, but is not limited to. chlorinated solvents eg. dichioromethane; pyrrolidones eg. N-Methyl 2 pyrrolidine; lactones 
eg. butyrolactone and benzyl alcohol. The preferred penetrating agent is benzyl alcohol. 

The accelerator can be any suitable component or mixture of components and includes, but is not limited to, strong 
alkalis, eg. sodium or potassium hydroxide, sodium or potassium methoxide and tetramethyl ammonium hydroxide. 

The coupling agent wilt be dependant on the chosen penetrating agent and accelerator and includes, but is not 
limited to : alcohols and ether derivatives thereof eg. methanol, glycols, such as for example, monoethylene glycol, 
monopropylene glycol, ethyl digiycol, N-Methyl 2 pyrrolidine and mixtures thereof. 

Where a coupling agent is present, the composition will typically comprise (in weight percent), 

penetrating agent - 25-30%, more preferably 40 - 75% 
Accelerator -1-1 0%, more preferably 2 - 5% 
Coupling agent - 20-75%, more preferably 25 - 60% 

and, optionally a silicic component in an amount of up to 5%. 

According to a further aspect of the present invention there is provided a method of reducing metal substrate 
etching when stripping a coating from a metal substrate in a stripping bath containing water and a stripping composition 
of the invention, wherein a silicic is introduced into the stripping bath: 

as part of the stripping composition; 
as part of a replenishing composition; 
. by addition together with or separately from a strong alkali accelerator using a dis-solution chamber through which 
the stripping composition is pumped or 

by dissolving it into rinse water so that water which is carried back into the bath carries the silicic with it. 



According to a further aspect of the present invention there is provided a method of reducing metal substrate 
etching during stripping of a coating from a metal substrate with a stripping composition comprising water and a strong 
alkali characterised in that a silicic component is introduced to the stripping composition. 
30 The silicic component, preferably Sodium Metasilicate, may be introduced into the stripping bath: 

1. as part of the stripping composition; 

2. as part of a replenishing composition; 

3. by addition together with or separately from the strong Alkali accelerator using a dissolution chamber through 
35 which the solution is pumped; or 

4. by dissolving it into rinse water so that water which is carried back into the bath carries a silicic with it. 

According to yet a further aspect of the present invention there is provided the use of a silicic component as an 
inhibitor of metal etching. 

40 According to yet a further aspect of the present invention there is provided the use of a silicic component in the 

manufacture of a stripping composition or replenishing composition for the purpose of inhibiting metal etching. 

Accordingly to yet a further aspect of the present invention there is provided a method of improving the action of 
a stripping composition contaminated with water comprising adding a silicic to reduce etching. 

The invention will be further described by way of example only, with reference to the following compositions and 
45 tests. 

Comparative Example 





% w/w 


Benzyl Alcohol 
Potassium Hydroxide 


97.5 
2.5 



A stripping composition, as above, was prepared and heated to 50°C. 

Aluminium panels with a coating of cured polyester powder were immersed in the solution. The coating was re- 
moved in 10 minutes. After drying the panels were free of paint with no visible etching. 

Next, partially stripped panels were rinsed and reiniroduced into the solution with droplets of water on the panel 
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surface. When stripping was complete the panel was rinsed, dried and examined. It was noted that etching had taken 
place in a similar pattern to the droplets of water. From this it was concluded that whilst this composition was a suitable 
stripping medium for steel, it could not be used on Aluminium and other metals such as zinc or magnesium. 

The solution was then modified by the incorporation of coupling agents selected from glycols, glycol ethers and 
s pyrrolidones which had a flash point well in excess of 50° C and would couple the water with the product. These included 
n-methyl-2-pyrrolidine, monoethylene glycol, monopropylene glycol and ethyl diglycol. 

Experiments were carried out using the example solutions as follows: 

Example 1 

70 





% w/w 


Benzyl Alcohol 


46.5 


n-MGthyl-2-Pyrroiidino 


25 


Monoethylene Glycol 


25 


Potassium Hydroxide 


3.5 



Example 2 

20 





% w/w 


Benzyl Alcohol 
Monoethylene Glycol 
Potassium Hydroxide 


71.5 
25 
3.5 



The stripping tests described above were repeated and water added in 0.5% increments. It was noted that etching 
did not take place until the water content exceeded 2%. 
30 Experiments were carried out using these solutions to which a silicate derived from metasilicic acid was dissolved 

in the minimum water possible. The formulations were then: 

Example 3 



Example 4 



so 





% w/w 


Benzyl Alcohol 


46.5 


n-Methyl-2-Pynolidine 


22.5 


Monoethlene Glycol 


26.0 


Potassium Hydroxide 


3.5 


Sodium Metasilicate 


0.5 


Water 


1.0 






% w/w 


Benzyl Alcohol 


(57.5 


Monoethylene Glycol 


127.5 


Potassium Hydroxide 


3.5 


Sodium Metasilicate 


0.5 


Water 


t.O 



The stripping tests were repeated with Examples 3 and 4 and it was noted that similar stripping performance 
achieved but that no etching took place. 



4 



BNSDOCID: <EP 0860479 A2 J _> 



EP 0 060 479 A2 



Extended stripping tests took place with Example 4 to simulate use in industry. 1 litre oi solution was used contin- 
ually to strip polyester coated Aluminium panels. At either daily or twice daily intervals depending upon use, the solution 
was filtered to remove sludge, topped up with fresh material and 0.5% water introduced until 7% water had been 
introduced when it was noted that excess water separated out from the solution and it could be concluded that water 
coupled in the solution would contain sodium metasilicate to the maximum of its solubility. Stripping times were noted 
as acceptable and a lack of etching noted. 

Typical resulls for removal of 80 microns polyester powder from chromated aluminium are given below: 





Stripping time 


Etching 


Example 4 


(Fresh) 


7.5 mins 


No 


Example 4 


(Used) 5 % water 


10.5 mins 


No 


Example 4 


(Used) 5 % water 






Modified 


(NO METASILICATE) 


10.5 mins 


Yes 



Tests were then carried out with a used solution from a commercial installation. This would have originally com- 
prised 



n-Methyl-2-Pyrrolidine 


40-60 % 


Glycols 


20-40 % 


Potassium Hydroxide 


2-5 % 



This sample however contained approximately 15% water due to a heating coil leak and rain water ingress. Un- 
coated aluminium panels were immersed into the solution at 50°C for 15 minutes and etching observed. 1% sodium 
metasilicate was dissolved in the solution and the tests repeated. Etching did not take place. 

The test results indicated that: 

1. metal etching resulted from the presence of water in a benzyl alcohol/strong alkali stripper and is reduced by 
coupling the components with a coupling agent comprising a glycol or, glycol ether in amounts of from 25 to 60% 
by weight; and 

2. metal etching resulting from the presence of water in such compositions, and indeed any stripping composition 
comprising a strong alkali, can be significantly reduced (inhibited) by incorporating a silicic component in amounts 
of from 0.1 to 5 % by weight. 



Claims 

1. A stripping composition for stripping a coating from a metal substrate comprising; a component which penetrates 
the coating and swells or solubilizes it; a strong alkali accelerator which breaks down the coating enabling it to be 
removed and a coupling agent characterised in that the component which penetrates the coating and swells or 
solubil izes it comprises benzyl alcohol and the coupling agent comprises a glycol, a glycol ether or mixtures thereof. 

2. A stripping composition as claimed in claim 1 wherein the benzyl alcohol is present in an amount from 25 to 80% 
by weight, the strong alkali accelerator is present in an amount from 1 to 10% by weight and the coupling agent 
is present in an amount of from 20 to 75 % by weight. 

3. A composition as claimed in claims 1 or 2 wherein the stripping composition further comprises a silicic component 

4. A composition as claimed in claim 3 wherein the silicic component is a silicate or a silicic acid. 

5. A stripping composition as claimed in claims 3 or 4 wherein the silicic component is present in an amount of from 
0.1 to 5% by weight. 

6. A method of reducing metal substrate etching when stripping a coating from a metal substrate in a stripping bath 
containing water and a stripping composilion as claimed in any of claims 1-5 wherein a silicic is introduced into 
the stripping bath: 
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as part of the stripping composition; 

as part of a replenishing composition; M u ttm H A , thmimh 

by addition together with or separately from a strong alkali accelerator using a d.s-soiut»on chamber through 
which the stripping composition is pumped or 

by dissolving it into rinse water so that water which is carried back into the bath carries the s.Hc.c with it. 

7. A method as claimed in claim 6 wherein the metal is or contains aluminium, zinc or magnesium. 

8. A method as claimed in claims 6 or 7 wherein the water is present in an amount of greater than 2% by weight. 

9. A method as claimed in any of claims 6 to 8 wherein the coating to be stripped is a polyester or epoxy polyester 
coating. 

10. Amethodasclaimedinanyof^ 

is sodium or potassium methoxide or tetramethyl ammonium hydroxide. 
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(54) A stripping composition and method of inhibiting etching 



(57) The present invention relates to a stripping 
composition for removing coatings, in particular organic 
coatings, from metal substrates particularly those which 
are easily corroded or damaged. 

More particularly the invention is directed to a meth- 
od of removing an organic coating, in particular paint, 
from a substrate comprising a soft metal eg aluminium, 
magnesium or zinc, which substrate can be easily dam- 
aged or etched by the effect of water and a strong alkali. 

The composition comprises a component which 
penetrates the coating and swells or solubilizes it; a 
strong alkali accelerator which breaks down the coating 
enabling it to be removed and a coupling agent charac- 
terised in that the component which penetrates the coat- 



ing and swells or solubilizes it comprises benzyl alcohol 
and the coupling agent comprises a glycol, a glycol ether 
or mixtures thereof. 

The method comprises stripping a coating from a 
metal substrate in a stripping bath containing water and 
a stripping composition of the invention wherein a silicic 
is introduced into the stripping bath: 

as part of the stripping composition; 

as part of a replenishing composition; 

by addition together with or 

separately from a strong alkali accelerator using a 

dis-solution chamber through which the stripping 

composition is pumped or 

by dissolving it into rinse water so that water which 

is carried back into the bath carries the silicic with it. 
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